Introduction {#S0001}
============

In 2010, breast cancer was ranked 9th as the most common cause of mortality among females in Saudi Arabia.[@CIT0001],[@CIT0002] According to Saudi National Cancer registry statistics, the rate of newly diagnosed breast cancer increased from 19.1% (1996 report) to 25.8% (2012) of patients.[@CIT0003] The incidence of breast cancer cases is expected to increase in the Kingdom of Saudi Arabia in the coming few years because of aging and population growth.[@CIT0004]

Diagnosis and treatment of breast cancer may result in physical and emotional distress due to fear of death, treatment side effects and feelings of social devaluation.[@CIT0005] Patients undergoing breast cancer treatment may suffer functional inability, altered self-image, loss of breast sensitivity, anxiety, depression and other emotional and psychological alterations.[@CIT0006]

Breast cancer patients undergo many treatments, such as surgery, chemotherapy, radiotherapy and hormonal therapy. Some patients undergo a combination of treatments depending on the cancer type, stage, and size, as well as their demographics and clinical history.[@CIT0007]

An increase in the survival rate of patients with breast cancer has been observed, which has diverted the attention of clinicians to assessing the impact of various treatments on the health-related quality of life (QOL) of patients.[@CIT0008] Studies have reported wide and frequent use of QOL assessments among cancer patients. According to the findings of a systematic review of QOL data, 30.1% of the medical and 63.2% of the non-biomedical interventions had an impact on QOL.[@CIT0009] QOL can help to alter treatment plans or it can be contingent on treatment plans for patients.

Few studies have been reported from Saudi Arabia regarding the QOL of breast cancer survivors. According to the results of a recent study, breast cancer survivors had low QOL. Patients' scores were averaged for the function scale, but patients scored higher on the emotional scale.[@CIT0010]

QOL is a complex and a multidimensional measure that encompasses the diagnostic impact, the impact of disease treatment and its progression on daily routine activities and recovery of patients with breast cancer. Currently in oncology, QOL is considered to be an indicator for assessing the quality of care and its management. QOL subjectively assesses psychological, physical and social well-being and provides insight into daily living during the treatment of breast cancer.[@CIT0011],[@CIT0012]

Limited information is available on the QOL of breast cancer patients in Saudi Arabia. Recently, QOL became the focus point for clinicians with regard to quality of diagnosis and survivorship of patients diagnosed with breast cancer. To date, no study has been published from the Northwestern region of Saudi Arabia addressing the QOL of breast cancer patients. Therefore, we designed this study to assess the quality of breast cancer patients in this region. This study aimed to determine the QOL of women with breast cancer who underwent treatment and follow-up at the Surgery Department of King Salam Armed Forces Hospital in the Northwestern Region in Tabuk, Saudi Arabia.

Methods {#S0002}
=======

Data collection {#S0002-S2001}
---------------

This cross-sectional study was conducted at King Salman Armed Forces Hospital in the Northwestern Region in Tabuk, Saudi Arabia. Data collection was conducted through a structured questionnaire consisting of two portions. The first portion included demographic-, disease- and treatment-related information, and the second portion consisted of a specific questionnaire regarding the QOL of breast cancer patients. A trained research assistant distributed the questionnaire among the patients.

Sample size {#S0002-S2002}
-----------

A total of 110 women were included in the study. Among these women, 4 were excluded as they did not fulfill the inclusion criteria. The final sample size was 96. The determination of the sample size is a crucial step in the design of a study.

Sampling technique {#S0002-S2003}
------------------

Sample selection was performed using a nonprobability purposive sampling technique. Patients were identified based on their medical files in the medical records department, and patients were included after fulfillment of the set inclusion criteria.

Inclusion & exclusion criteria {#S0002-S2004}
------------------------------

Female patients diagnosed with breast cancer who were treated at the Oncology/Surgical Department of King Salam Armed Forces Hospital in Tabuk from January 2016 to September 2017 were included in the study. Only Saudi national females aged \>18 years presenting with a first-time breast cancer diagnosis and receiving treatment were included in the study. Other nationalities were excluded to overcome bias regarding ethnicity. The exclusion criteria were patients aged ≤18 years, prior history of breast cancer, non-Saudi females (to avoid bias), patients with disease recurrence, patients presenting with other malignancies or other comorbidities, patients in critical condition and patients with any mental or psychiatric ailments.

QOL instrument {#S0002-S2005}
--------------

Assessment of QOL was performed using the Quality of Life Instrument - Breast Cancer Patient (QOL-BC) instrument developed by Ferrel and Grant.[@CIT0013] This questionnaire consists of 46 questions arranged on an ordinal scale. The 46 questions cover 4 domains of QOL (physical well-being, psychological well-being, social well-being and spiritual well-being), and each domain consists of a set of questions: physical well-being (8 items), psychological well-being (22 items), social well-being (9 items) and spiritual well-being (7 items). For each question, scoring was performed using a visual analog scale ranging from 0 to 10, where 0 represents the best outcome and 10 represents the worst outcome. When encoding the response score, the scores were reversed for the following items: questions 1--7, 9, 10, 17--29, 31, 33--39 and 43. The subscale score was calculated by summing the scores of all of the questions to generate a mean score in that specific subscale/domain. This instrument was translated from English to Arabic by two bilingual language expert instructors in the academic affairs department. The translators were asked to perform a semantic translation, and the study instrument (questionnaire) was then checked for accuracy of translation

Reliability and validity of the study instrument {#S0002-S2006}
------------------------------------------------

After development of the study questionnaire, the stability and reliability were assessed using a test--retest analysis by conducting data collection from 10 participants twice within a 2-week period and comparing the results. After reliability testing, face validity testing, which concerns the appearance of the questionnaire measurements, was performed.

Pilot study {#S0002-S2007}
-----------

A pilot study was conducted to examine the accuracy of the translated questionnaire and to identify certain deficiencies/mistakes in the study so that they could be corrected/improved before starting data collection from the target population.

Statistical analysis {#S0002-S2008}
--------------------

Data entry and analysis were performed using SPSS version 23. Before analysis, data were cleaned and preprocessed, which involved checking their accuracy, treatment of missing values, and categorization and recoding of fields. Qualitative/categorical data (demographic characteristics) are presented as frequencies and percentages, and quantitative data (QOL subscale score) are presented as the mean±SD. The mean score for each subscale of the QOL instrument (physical, psychological, social and spiritual subscale) was compared across sociodemographic and clinical characteristics of the patients by analysis of variance (ANOVA) and an independent sample *t*-test. *P*-values≤0.05 were considered significant.

Ethical approval {#S0002-S2009}
----------------

This study was conducted in accordance with the Declaration of Helsinki. Ethical approval of the study was obtained from the Ethical Review Committee of the King Salman Armed Forces Hospital. After obtaining written informed consent from the patients/attendants, the research assistant briefly explained the purpose of the study and provided assurance regarding maintaining the privacy, confidentiality and security of the data.

Results {#S0003}
=======

Demographic characteristics of patients {#S0003-S2001}
---------------------------------------

In this study, 31.3% of the patients were \>48 years old and 29.2% were 18--27 years old. Regarding marital status, 35.4% of the women were married and 8.3% were single. Among these women, 42.7% had a secondary school education and 4.2% had no schooling. Of the total study participants, only 25% of the women were employed. Only 17.7% of the study participants had income levels \<5,000 SR. ([Table 1](#T0001){ref-type="table"})Table 1Sociodemographic characteristics of the study participants (n=96)CharacteristicNumberPercentageAge (years)18--272829.228--372222.938--471616.7\>483031.3Total96100Marital statusSingle88.3Married3435.4Divorced2324.0Widowed3132.3Total96100Education levelNo schooling44.2Primary school2627.1Secondary school4142.7Graduate level1616.7Postgraduate level99.4Total96100OccupationEmployed2425.0Not Employed7275.0Total96100Income (SAR)\<50001717.75001--10004445.810001--150002324.015001--2000077.32000055.2Total96100Cancer stageI/II3940.6III/IV5759.4Total96100Multiple tumorsYes1919.8No7780.2Total96100MetastasisYes1212.5No8487.5Total96100Cancer surgeryYes7174.0No2526.0Total96100ChemotherapyYes4243.8No5456.3Total96100RadiationYes4647.9No5052.1Total96100ImmunotherapyYes5759.4No3940.6Total96100

Clinical and treatment-related characteristics of patients {#S0003-S2002}
----------------------------------------------------------

Cancer staging of patients showed that 40.6% of patients had stage II and 59.5% of the patients had stage III/IV cancer. Metastasis was reported by 12.5% of the patients. Regarding treatment, 71 (74%) patients underwent surgery, 42 (43.8%) patients were receiving chemotherapy, 46 (47.9%) patients were receiving radiation therapy and 57 (59.4%) patients were receiving immunotherapy. ([Table 1](#T0001){ref-type="table"})

QOL item scores {#S0003-S2003}
---------------

The highest score in the physical well-being subscale was observed for sleep changes (7.85±1.68), followed by weight gain (7.74±1.68), fatigue (7.71±1.62) and appetite changes (7.68±1.72). The highest score in the psychological well-being subscale was observed for control of current situation in life (8.57±1.11), followed by fear of a second cancer (8.54±1.15), fear of metastasis (8.53±1.12) and fear of recurrence (8.47±1.06). For the social concern subscale, the highest score was observed for home activities (7.46±1.88), followed by sexuality (7.31±1.86), employment (7.18±2.02) and feeling of isolation (7.18±1.76). In the spiritual well-being subscale, the highest score was observed for hopefulness (7.50±1.49), followed by positive changes (7.29±1.85) and changes in spiritual life (7.22±1.68). ([Table 2](#T0002){ref-type="table"})Table 2QOL-BC (Items by subscale) -- N=96CharacteristicMeanSDPhysical well-being**Mean**SD1Fatigue7.711.627.650.712Appetite changes7.681.723Aches or pain7.651.654Sleep changes7.851.685Weight gain7.741.686Vaginal dryness/menopausal symptoms7.561.727Menstrual changes or fertility7.381.748Overall physical health7.571.75Psychological well-beingMeanSD9Coping with disease6.452.247.090.3010Coping with treatment7.521.6511QOL7.911.5412Happiness6.722.1513Control8.571.1114Satisfaction6.382.2015Concentration/memory6.361.0516Usefulness7.181.4117Appearance6.651.1318Self-concept6.611.1019Initial diagnosis distress6.541.1120Chemotherapy distress6.372.0921Radiation distress6.591.0122Surgery distress6.651.0223Treatment completion distress6.381.1424Anxiety6.141.0325Depression6.501.0426Fear of future diagnostic tests6.391.0727Fear of a second cancer8.541.1528Fear of recurrence8.471.0629Fear of metastasis8.531.1230Normal life8.541.16Social well-beingMeanSD31Family distress6.881.847.020.4132Support/Others6.931.7333Personal relationships6.951.9334Sexuality7.311.8635Employment7.182.0236Home activities7.461.8837Feeling isolated7.181.7638Concern for daughter/close female relatives7.091.6439Financial burden7.121.63Spiritual well-beingMeanSD7.190.6640Religious activities6.801.8541Spiritual activities7.081.7242Spiritual life changed7.221.6843Uncertainty7.141.7444Positive changes7.291.8545Life purpose/Mission7.291.7146Hopefulness7.501.49

QOL subscale scores {#S0003-S2004}
-------------------

[Table 2](#T0002){ref-type="table"} shows the QOL subscale scores of breast cancer patients. The physical well-being subscale (7.65±071) exhibited the highest score, followed by the spiritual well-being subscale (7.19±0.66), psychological well-being subscale (7.09±0.30) and social concerns subscale (7.02±0.41) ([Table 2](#T0002){ref-type="table"}).

QOL subscale domain scores in relation to demographic and clinical characteristics of the patients {#S0003-S2005}
--------------------------------------------------------------------------------------------------

Age (patients \>48 had the highest scores, and patients in the younger age group had the lowest scores), marital status (widow and divorced women had higher scores) and cancer stage (patients with stage I/II cancer had higher scores) were associated with significant differences in the physical well-being subscale score. Women who were employed had significantly higher psychological well-being scores than women who were not employed. Single and married women had significantly higher social well-being subscale scores than widowed and divorced women. Women who underwent radiation and immune therapy had significantly higher scores for the spiritual well-being subscale. ([Table 3](#T0003){ref-type="table"}) Table 3QOL subscale domain scores in relation to demographic and clinical characteristics of the patientsPhysical well-beingPsychological well-beingSocial well-beingSpiritual well-beingMeanSD*P*-valueMeanSD*P*-valueMeanSD*P*-valueMeanSD*P*-valueAge (years)18--277.610.660.0997.040.240.8157.050.440.1547.250.600.18028--377.120.637.100.297.120.437.260.7938--477.480.537.110.316.820.426.850.59\>488.180.537.120.367.030.337.250.61Marital statusSingle7.260.470.0017.140.180.8527.150.440.0297.330.680.205Married7.320.677.070.287.130.417.240.68Divorced7.560.667.060.306.820.436.930.64Widowed8.180.527.120.357.010.337.280.62EducationNo schooling7.670.530.3666.950.450.4637.140.620.7336.670.910.064Primary school7.710.727.040.317.050.387.110.65Secondary school7.500.747.120.267.040.447.390.62Graduate level7.750.747.180.276.970.317.090.62Postgraduate7.980.457.030.426.870.436.880.64OccupationEmployed7.640.660.9287.230.290.0127.030.360.8317.340.520.193Not employed7.660.737.050.297.010.427.140.69Cancer stageI/II7.930.700.0017.070.310.6756.970.380.3527.200.730.873III/IV7.460.657.100.307.050.427.180.61Multiple tumorsYes7.550.640.5007.110.400.8137.050.440.7287.180.740.933No7.680.727.090.277.010.407.190.64MetastasisYes7.550.790.6097.100.240.9166.940.430.4867.110.640.686No7.670.707.090.317.030.407.200.66Cancer surgeryYes7.580.720.1057.080.290.7607.040.430.3657.240.610.220No7.850.637.110.346.950.337.050.78ChemotherapyYes7.780.710.1277.100.280.8046.950.390.1357.340.570.043No7.550.707.080.327.070.427.070.70RadiationYes7.600.730.4707.080.330.7717.010.410.8937.340.660.033No7.700.697.100.287.020.417.050.63ImmunotherapyYes7.570.660.1847.080.280.6917.030.420.8187.200.680.880No7.770.767.110.337.010.407.170.64

Discussion {#S0004}
==========

This study aimed to assess the QOL of Saudi women with breast cancer receiving treatment in the Surgery Department of King Salman Armed Forces Hospital of the Northwestern Region of Tabuk, Saudi Arabia. The QOL of these women was compared according to their sociodemographic and clinical characteristics to determine the impact of these factors on their daily lives. Currently, assessment of QOL is an essential component of clinical cancer research and trails; nevertheless, limited information is available regarding the QOL Saudi breast cancer patients. The results of this study showed that the mean score for physical well-being (7.65±0.71) was highest among the women, followed by spiritual well-being (7.19±0.66), psychological well-being (7.09±0.30) and social well-being (7.02±0.41).

In this study, the mean score of the physical well-being scale showed significant differences with respect to age and marital status of women. Elderly patients and patients who were divorced and widowed reported higher scores, indicating poorer physical function.

This finding is supported by the results of Anwar E Ahmed's study, which reported poorer function in elderly patients.[@CIT0007] The study also reported that patients with higher education levels had good physical function. Contrary to this finding, in this study, women with higher education levels had poor physical well-being scores compared to women with less education. Studies have shown a negative age effect and a positive effect of education on QOL.[@CIT0004],[@CIT0007] Previous studies have reported that patients with multiple tumors and metastasis tend to have poor QOL.[@CIT0007],[@CIT0014],[@CIT0015] The same trend regarding multiple tumors and metastatic disease was observed in this study. These patients had high scores on the physical, psychological, social and spiritual well-being scales, indicating difficulty and poor QOL. In this study, of the items on the physical well-being scale, vaginal dryness/menopausal symptoms and menstrual changes or fertility showed the lowest scores. In Islamic countries, women are hesitant to discuss such issues with health care providers unless the treating physician is female.

In this study, the psychological scores showed the difficulty that patients had regarding insight into their disease. Life-threatening diseases such as cancer can easily provoke distress, fear, anxiety and depression. According to the results of a previous study from the Kingdom of Saudi Arabia, psychological distress (anxiety and somatization) is increased in breast cancer patients.[@CIT0016] Other studies have reported similar findings regarding psychological distress among breast cancer patients.[@CIT0017],[@CIT0018] Miri Cohen reported that 28% of the variance in psychological distress was explained by an interaction between group perceived support and group body image.[@CIT0016] Another study reported that psychological distress explains 63% of variance in the QOL of breast cancer patients.[@CIT0019] In this study, psychological well-being scores were significantly higher in women who were employed than in unemployed women. Because an employed person needs frequent/long vacations from work for cancer treatment and diagnosis, they incur an additional financial burden, which ultimately triggers the fear of job loss.

For the social well-being subscale, the highest score was observed for home activities, followed by sexuality, concern/fear regarding occurrence of breast cancer in a daughter/close female relative and financial burden. Previous studies have also reported such fear of breast cancer occurrence in close family members or among siblings.[@CIT0018],[@CIT0020] Household activities can be influenced based on cultural and social norms. In Islamic/traditional societies, it is the responsibility of the mother to perform all household activities.[@CIT0021] Miri Cohen reported that women with breast cancer reported a higher degree of sharing household tasks.[@CIT0016] Married and single women in this study showed significantly higher scores for the social well-being subscale. None of the other variables had a significant effect on the social well-being of breast cancer patients.

Patients in this study showed a high mean score for the spiritual well-being scale, indicating their positive approach and affiliation with spiritual and religious activity, as well as positive changes and hopefulness towards their health and complete recovery. As a Muslim, a relationship with God and other religious activities provokes a sense of comfort and ease among patients with a more positive attitude toward their disease. Studies have recognized religiosity/spirituality as a predictor of health-related QOL in cancer survivors, and some studies have reported a positive relationship between religiosity/spirituality and QOL.[@CIT0022],[@CIT0023] Studies have shown that religiosity/spirituality affects the QOL in a positive way by helping the patients to cope with pain, symptoms and other life-threating aspects of cancer.[@CIT0024] Kimberly A. Wildes reported a positive correlation between religiosity/spirituality and social and functional well-being.[@CIT0022]

Taking into account the above discussion, our findings cannot be directly compared to those of other studies for reasons such as cultural differences and the instrument used to assess the QOL of patients. However, the important aspects that can influence the QOL of breast cancer patients can be utilized by health care providers for effective prediction and proper management of breast cancer patients in this region.

Study limitations, significance and future work {#S0005}
===============================================

This study had several limitations, such as recall bias associated with self-reported questionnaires, as some patients may not remember the answers to some questions. This bias was minimized by ensuring proper definition of the research question and improving the quality of the questionnaire. Selection bias was also overcome using appropriate sampling methods. Another limitation was the inability to include some specific domains for breast cancer. The significance of this study is that it highlights the effect of the disease and associated factors on the QOL of breast cancer patients. The authors intend to conduct a similar study using a major QOL assessment tool for breast cancer such as the Functional Assessment of Cancer Therapy - Breast Cancer (FACT-B) or European Organisation for Research and Treatment of Cancer (EORTC) instrument in the near future.

Conclusion {#S0006}
==========

QOL was assessed in patients diagnosed with breast cancer who were undergoing treatment and follow-up at King Salman Armed Forces Hospital in Tabuk city, in the northeast corner of Saudi Arabia. The study revealed increased scores for the physical, spiritual, psychological and social well-being subscales. Age, marital status and cancer stage had a remarkable influence on the physical well-being subscale, whereas work status significantly influenced the psychological well-being subscale. In contrast, certain demographic characteristics of the patients, namely, marital status, chemotherapy and radiation, could act as predictive indicators of the social well-being (ie, marital status) and spiritual well-being (ie, chemotherapy and radiation) subscales. Assessment of such indicators can help clinicians and decision-makers to forecast future barriers and plan for proper interventions that can improve the QOL of patients with breast cancer.
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